Motor but not sensory representation in motor cortex depends on postsynaptic activity during development and in maturity.
The movement representation in the primary motor cortex (M1) of the cat develops between postnatal weeks 7-12. The somatosensory representation in motor cortex is present by the age that the motor map begins to develop. In this study we examined the role of neural activity in development and maintenance of the M1 movement and somatosensory representations. We blocked activity of M1 neurons unilaterally for one month by intracortical infusion of the GABA agonist muscimol during the motor map development period in kittens and in mature cats. After the drug effects were no longer present, we used microstimulation and multiunit recording in the forelimb areas of M1 to determine the motor and somatosensory representations in the infused and noninfused sides. In both kittens and adults, there was a severe reduction or elimination of sites where microstimulation evoked a motor response in the inactivated compared with the control side. In contrast, there was no difference in the percentage, topography or receptive field modality of sites receiving somatosensory inputs on the inactivated and control sides. Moreover, the pattern of somatosensory input to M1 was similar before and after inactivation. This suggests that somatosensory input to M1 is stable after the connections initially develop. Since activity blockade had the same effects on the motor representation of kittens and adult cats, M1 neuronal activity, while possibly important in map development, is equally necessary for map maintenance.